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ABSTRACT 
Field Programmable Logic Arrays (FPGAs) have been growing at a rapid rate in 
the past few years. F P G A is a type of logic chip that can be programmed which supports 
thousand of gates and provide flexibility and low cost which is suitable for 
implementing a prototype system. The existence of C A D software to support F P G A s has 
grown in sophistication and it makes most user designs are now complete system and go 
to production as an F P G A . This thesis will discuss on F P G A design style using an 8-bit 
A L U as design hardware. Generally, the methods that used to implement the 8-bit A L U 
are using schematic based entry and V H D L based entry. Implementation of 8-bit A L U 
using V H D L includes a behavioral and structural description. The top level of design is 
using a schematic based entry. Finally this thesis will discuss the methods that are used 
in designing the 8-bit A L U in term of the flexibility, area consumption and timing 
analysis. The analysis will give the user more understanding in designing digital system 
using F P G A design style and give them a choice which depends on the design 
requirements. 
VI 
ABSTRAK 
FPGA telah berkembang dengan pesatnya sejak beberapa tahun kebelakangan ini. 
FPGA merupakan cip logik yang boleh deprogram, menampung ribuan get dan 
menyediakan kebolehpelbagaian dan mempunyai kos yang rendah dimana 
membolehkan ia sesuai untuk mengimplementasi sistem prototaip. Kewujudan perisian 
C A D yang menyokong perkembangan FPGA telah berkembang secara sofistikated dan 
membolehkan kebanyakan rekabentuk pengguna menjadi sistem lengkap dan 
menjadikan FPGA sebagai produk keluaran. Tesis ini membincangkan rekabentuk S bit 
A L U menggunakan gaya FPGA. Secara umumnya, kaedah yang digunakan untuk 
mengimplementasi 8 bit A L U adalah menggunakan rajah skematik dan V H D L . 
Penggunaan V H D L terdiri dari behavioral dan structural description. Paras atas (top 
level) rekabentuk menggunakan rajah skematik. Akhir sekali tesis ini membincangkan 
kaedah yang digunakan didalam merekabentuk 8 bit A L U darisegi kebolehpelbagaian, 
penggunaan ruang dan analisis pemasaan . Analisa ini akan membolehkan pengguna 
lebih memahami bagaimana merekabentuk sistem digital menggunakan kaedah FPGA 
dan dapat memberikan pilihan kaedah yang akan diguna pakai berdasarkan keperluan 
rekebentuk. 
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CHAPTER I 
INTRODUCTION 
1.1 Overview 
Field Programmable Gate Arrays (FPGAs) is one type oflogic chip that can be 
programmed and its internal functional operation is defined by the user. An FPGA 
supports a more flexible block structure and through more flexible interconnects as the 
routing resources. The number of gates and features has increased dramatically to 
compete with capabilities that have traditionally only been offered through ASIC devices. 
The applications of FPGA have led to higher density devices, intellectual property (IP) 
integration, and high-speed VO interconnects technology. All of these elements have 
allowed FPGAs to playa central role in digital systems implementations. 
Current FPGA architectures are heterogeneous, containing thousands oflogic 
elements and hundreds of embedded multipliers and memory units.( K. J. Alex, H. 
Raymond, S. K. Ivan, F. Joshua, D.K, J. Foster, S. B., and A. Muaydh, 2004). Internally, 
FPGA typically contain multiple copies of a basic programmable logic element (LE) or 
cell. Logic elements are arranged in a column or matrix on the chip. To perform more 
complex operations, logic elements can automatically connected to other logic elements 
on the chip using a programmable interconnection network. The basic methodology for 
FPGA design consists of three inter- related steps: entry, implementation, and verification 
(W.S. Cater, 1994) as shown on Figure 1.1. 
I Design Entry 
SchGmatic Entry 
Text-basGd Entry 
FPGA 
Functional Simuhrtion 
I 'I 
llmlng Simulation 
(Back-annotation) 
.1 Design 1 
1 Implementation I 
Partition, Place & 
Route 
Partition, Map & 
Interconnect 
Design 
1 Verification 
Simulation 
In.orcult Verification 
EPLD 
Figure 1.1: The basic FPGA design methodology consists of three steps: 
entry, implementation, and verification. 
1.2 Project Aim 
The project aim was to analyze the methods that are being used to design FPGA 
based hardware which provide a flexibility for the implementation. 
1.3 Objective 
The objectives of the project are: 
2 
(a) To design an 8-bit ALU using the ALTERA MAX+PLUS II Software and 
implement the hardware onto the UP2 board. 
(b) Use a schematic and VHSIC Hardware Description Language (VHDL) for 
design entry. 
(c) To analyze the methods that are used to design the 8-bit ALU in terms of 
the flexibility, area consumed and timing analysis. 
3 
1.4 Scope Of The Project 
The scope of the project covers the study of the architecture, the FPGA design 
methodology and the targeted chip, FLEX10K70. The FLEX10K70 chip was used, since 
it is the by far the larger chip and is packaged with many more in/out pins available. The 
Altera's Max+PLUS II Version 10.1 software is used to draw the schematic diagram and 
write VHDL code for the design of 8-bit ALU. The design is then downloaded to the chip 
and the outputs are displayed on the 7 segment display. The inputs are controlled by the 
switches. The methods that are used to design the 8-bit ALU are analyzed in terms of the 
flexibility, area consumed and timing analysis. 
